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ABSTRACT

Urinary incontinence (Ul) in female athletes can impair their
quality-of-life (QoL) and reduce their participation in sports.
This review aims to evaluate the effect of pelvic floor muscle
training (PFMT) in treating Ul in women participating in high-
impact sports. Furthermore, to assess the influence of PFMT on
pelvic floor muscles (PFM) function and the Ul impact on their
QolL. For this purpose, a systematic review of randomized con-
trolled trials (RCTs) and non-RCTs was performed. An electronic
search was conducted on PubMed, EMBASE, SciELO, and Sco-
pus. The quality of evidence was assessed using the PEDro and
ROBINS-I scales. The Consensus on Exercise Reporting Tem-
plate (CERT) was used to assess the quality of PEMT protocols.
All studies were available in full-text including incontinent fe-
male participants who are practitioners of high-impact sports,
investigating PFMT vs control groups(inactive) or undergoing
other treatments. Three RCTs and two non-RCTs (104 partici-
pants) were analyzed. PFMT provided a significant improve-
ment in Ul symptoms with a reduction in the frequency (n=3)
and the amount of Ul (n=5). PFM function was assessed in
three studies, and two found improvement in maximal contrac-
tion and one in vaginal resting pressure in favor of PFMT. None
of the two studies that assessed Qol found a difference after
PFMT intervention.

Introduction

According to the International Continence Society (ICS) and the In-
ternational Urogynecological Association (IUGA), urinary inconti-
nence (Ul) is defined as the involuntary loss of urine [1]. The most
prevalent type of Ul among young and physically active women is
the stress Ul (SUI), which occurs during increases in intra-abdomi-
nal pressure (IAP) [2]. High-impact sports, such as those involving
jumping and/or running, have as characteristics the repetitive im-
pacts on the pelvic floor generated by ground reaction forces and/
orincreasesin IAP [3,4]. Due to these characteristics, studies show
that those women who practice high-impact sports have 2.77 times

more likely to present complaints of Ul when compared to seden-
tary women in the same age group [3]. Besides, their Ul rates are
greater when compared to women who practice low-impact sports
(58.10 and 12.48 %, respectively) [5].

Recent studies have shown that Ul symptoms are most preva-
lent in young and high-impact sports practitioners [6], ranging
from 25.9t0 70% [7, 8], and SUI symptoms rates range from 69 to
72.7% (9, 10]. Regarding SUI prevalence by sport, the most preva-
lent high-impact sports are volleyball and trampoline [6, 8, 11], as
well as running activities [11]. Incontinent athletes can also present
impairments in their quality-of-life (QoL), such as restrictions on
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sports and/or social activities [12], and even leading to the aban-
donment of exercise [4].

Currently there are two opposing hypotheses that explain how
strenuous exercise can affect PFM [13], the first believes that anin-
creased IAP during the exercise can lead to a PFM strengthening
due to a co-contraction of these muscles. The opposite hypothesis
explains that exercise can overload, stretch, and weaken PFM due
to constantincreases in IAP. Thus, according to the second hypoth-
esis, strenuous exercise can lead to a reduction in the maximum
voluntary contraction (MVC) [14], which means loss of a muscle’s
ability to generate force [15], and in support of pelvic organs [16].
Moreover, PFM fatigue can influence the development and/or worse-
ning of SUI symptoms; however, studies addressing fatigue are
scarce and conclusions are limited [17].

The PFM training (PFMT) is considered the first-line treatment
for SUlin the general population [18]. Compared with no treatment
or inactive control treatments, women with SUI are eight times
more likely to report a cure with PFMT at the end of treatment [19].
In addition, the PFMT promotes significant improvement in QoL,
influencing the physical, mental and social aspects of these women
[19,20]. Currently, we have validated questionnaires available to
assess QoL in women with Ul, published with strong scientific evi-
dence [21]. Few clinical trials demonstrate the effect of PFMT on Ul
symptoms in women who practice high-impact sports, as well as
on the QoL and PFM function in these women.

Therefore, this study aims to systematize the scientific evidence
that assesses the effect of PFMT on Ul symptoms in women who
practice high-impact sports. The secondary objective was to assess
the influence of PFMT on PFM function and the impact of Ul on
women’s Qol.

Materials and Methods

This systematic review was registered in PROSPERO and has fol-
lowed the Preferred Reporting Items for Systematic Reviews (PRIS-
MA) guidelines. The PICOT strategy was used to define the partici-
pants (P), intervention (), comparison (C), outcomes (O) and types
of studies (T), and to assist in the construction of the following re-
search question: what is the effect of PFMT on Ul symptoms in
women who practice high-impact sports? The inclusion criteria
were: trials women who practice high-impact sports (sports involv-
ing running and/or jumping) [4], the interventions including PFMT,
and studies with a primary or secondary aim to assess Ul symptoms.
The articles should compare their results with control groups (in-
active) or with other interventions. These studies should be avail-

> Table 1 Database search strategies.

able in English, Portuguese or Spanish and in full text. Pregnant
women and/or with comorbidities such as obesity, heart disease,
orthopedic, rheumatologic, immunological, respiratory and/or
neurological conditions were excluded. Also, all the studies includ-
ed in this systematic review, excluded women unable to correctly
contract the PFM or women with pelvic organ prolapse symptoms.

All studies cited within EMBASE, PubMed, SciELO and Scopus
databases from inception to November 2020 were included. The
search strategies used in each database are described in > Table 1.

The primary outcome of this review was the Ul symptoms
(amount and frequency of urinary losses), while secondary out-
comes were the PFM function and the impact of Ul on women’s
QolL. Two independent researchers (FSF and ERMA) performed the
selection according to the eligibility criteria. After the duplicate re-
moval, two reviewers independently screened titles and abstracts
of identified articles under the initial search strategy. Potentially
relevant trials were then retrieved for independent full-text evalu-
ation. A second search was performed by manually selecting the
bibliographic references of articles already included in the review.
The same two researchers performed data extraction using a stand-
ardized table format containing the following information: author,
year of publication and country; number of participants; the pri-
mary objective; the outcome measures to assess the Ul symptoms,
the PFM function, and the impact of Ul on women’s QoL; the inter-
ventions used in the study; and the main results regarding the pri-
mary and secondary outcomes.

The risk of bias of randomized controlled trials (RCTs) was as-
sessed by two researchers (FSF e ERMA) using the Physiotherapy
Evidence Database (PEDro) scale [22]. In cases of disagreement, a
third researcher (TR) made the final decision in a consensus meet-
ing. The PEDro scale proved to be a valid measure of the methodo-
logical quality of clinical trials [23] The total score ranges from 0 to
10. Studies with scores less than 4 are considered “poor”, 4 to 5 are
considered ‘fair’, 6 to 8 are considered ‘good’ and 9 and 10 are con-
sidered ‘excellent’ [24].

The Risk of Bias in Non-Randomized Studies - of Interventions
(ROBINS-I) tool was used for non-RCTs [25] and the same research-
ers performed the analysis. This tool assesses the risk of bias in es-
timates of the efficacy or safety (benefit or harm). It consists of
seven domains, where the first two (confounding and selection of
participants for the study) address pre-intervention issues, the third
domain (classification of interventions) deals with the issues of the
intervention itself and the last four domains (deviations from the
intended interventions, missing data, measurement of the out-
come, and selection of the reported result) address post-interven-

Database Search strategies

PubMed (https://pubmed.ncbi.nlm.nih.gov/)
Embase (https://www.embase.com)
SciELO (https://search.scielo.org/)

(women OR athletes OR “female athlete” OR “sports women”) AND (“high-impact”
OR sports OR exercise OR “physical activity”) AND (“pelvic floor” OR “pelvic floor
muscle training” OR physiotherapy) AND (“urinary incontinence” OR “stress
urinary incontinence” OR “urge urinary incontinence” OR “pelvic floor disorders” OR
“athletic incontinence”).

Scopus (https://www.scopus.com/search/form.uri?display = basic)

(sportwomen OR athletes OR female AND athlete) AND ("high-impact" OR sports OR
exercise) AND ("urinary incontinence" OR "stress urinary incontinence” OR "urge
urinary incontinence" OR "pelvic floor disorders").
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tion issues. At the end, each domain can be classified into: “Low
Risk”, “Moderate Risk”, “Serious Risk” and “Critical Risk” of bias.

For the assessment of the PFMT protocols, the Consensus on Ex-
ercise Reporting Template (CERT) was used [26]. The CERT provides
guidance on a minimum set of key items considered essential for re-
porting replicable exercise programs. It consists of a total of 19 items
and sub-items, listed in seven domains: what — materials; who - pro-
vider; how — delivery; where - location; when how much - dosage;
what, how - tailoring; and how well - compliance/planned or actual.
For the score, one pointis added to each item described in the study.
The two researchers applied the CERT, and the discrepancies were
resolved through discussion between the authors.

Results

A search of the selected databases returned 3,210 articles for
screening, among which 676 were removed as duplicates, 2,166
articles were excluded based on title, and 362 based on abstract.
Six articles were reviewed for eligibility, and one was excluded, with
reason listed in » Fig. 1

» Table 2 shows the study characteristics, primary aim, out-
come measures and interventions of the five studies included. The
PEDro Scale score was also included [27-29]. All articles included
women with at least one Ul symptom. A total of 104 participants
were included, with ages ranging from 16 to 46 years, and only two
studies did not present the age range [30, 31]. The most prevalent
sport was volleyball with 46 women participants [27, 28]. The stud-
ies were published between 1997 and 2020.

The Ul symptoms were assessed using three different methods:
International Consultation on Incontinence Questionnaire-Urinary
Incontinence Short Form (ICIQ-UI SF) [30], the Pad test [27, 28,31],
and a seven-day voiding diary [27]. Sherman, Davis and Wong [29]
evaluated the Ul symptoms through questions elaborated by the
authors. Regarding the Pad test, the authors used the 2-hour Pad
test [28], or during the first 15 minutes of sports practice [27]. The
study by Sousa et al. [31] did not specify the duration of the Pad
test.

The PFMT was compared with other interventions in four of the
five studies. The PFMT was compared to educational activities
[27,29], to the PFMT associated with biofeedback [29], to an

Records excluded based on
title (n=2.166) and abstract
(n=362)

v
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> Fig. 1 PRISMA Flowchart (PRISMA =Preferred Reporting Items for Systematic Reviews and Meta-Analyses) [43].
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unsupervised home-based PFMT protocol [31], and with a control
group without intervention [28]. Da Roza et al. [30] applied the
same PFMT protocol to all sample.

» Table 3 shows the main results from selected studies. Three
studies demonstrated a significant reduction in the Ul frequency
inthe PFMT group [27,29, 30], and there was a significant decrease
in frequency when compared to the control group [27].

Regarding the Ul amount, five studies showed a significant de-
crease in pre- and post-PFMT group [27-31] and two studies
showed a significant decrease in PFMT group when comparing with
the control group [27, 28]. Sherman, Davis and Wong (1997) [29]
evaluated the amount of Ul and the degree of urinary urgency,
through ordinal variables that have a classification of the severity
of the symptom elaborated by the authors themselves. The study
found significant decrease in both groups (PFMT with and without
biofeedback) in the pre- and post-intervention comparisons for the
two variables, but without significant differences between groups.

The enuresis episodes were evaluated in one study through a
question created by the authors and found a significant reduction
in both study groups (PFMT with or without biofeedback) [29]

> Table 4 presents the results of the PFM function and QolL.
From the five selected studies, three assessed the function of PFM.
Three different tools were used: manometer [28,30, 31], modified
Oxford Scale [31] and Self-Efficacy Scale of Broome (score A, B and
total) [31]. Two studies found a significant increase in MVC of the
PFM in the PFMT group when comparing before and after treat-
ment [28,30], and one study found a significant increase in PFMT
group when comparing with the control group [28]. The same two
studies assessed the VRP [28, 30], where Da Roza et al. found a sig-
nificant increase in the PFMT group after the intervention. In the
evaluation using the modified Oxford Scale and the Self-Efficacy
Scale of Broome (score A, B and total), no significant differences
were found in intra- and inter-group comparisons [31].

Two studies assessed the QoL of the incontinent women [28,31].
The King “s Health Questionnaire (KHQ) and the CONTILIFE Ques-
tionnaires were the assessment questionnaires. None of them
found a significant difference in intra- and inter-group comparisons
in any domain or total score.

> Table 2 demonstrate the PEDro scale scores applied to the se-
lected RCTs. The score ranged from 5 to 7 points, where two stud-
ies scored 5 [27,29] and one study scored 7 [28]. Only one study
[28] was considered to have good methodological quality. For the
two non-RCTs, the ROBINS-I scale was used (> Table 5), where one
of the studies was classified as having a serious overall risk of bias
[30] and the other as a critical overall risk of bias [31].

The CERT scores ranged from 5 to 9 (> Table 6). The highest
scores were obtained by Da Roza et al. [30] and by Sherman, Davis
and Wong [29] with 9 out of 19 points, followed by Pires et al. [28],
Ferreira et al. [27] and Sousa et al. [31] with 7, 6 and 5 points, re-
spectively. None of the authors scored in sixitems (6, 11, 14b, 15,
16aand 16b) and only fouritems (3, 4, 12 and 14a) were scored by
all authors.

> Table 2 shows that all published studies used different PFMT
protocols. The duration of the training protocol ranged between
eight and 16 weeks. The number of slow PFM contractions per day
ranged from five to 30 times, they were sustained for five to 10 sec-
onds and the relaxation time between contractions ranged from
two to 10seconds. The number of rapid contractions per day
ranged from 120 to the number of series requested by the coach
during training. Only Da Roza et al. [30] study asked the partici-
pants to perform the PFM contractions until fatigue.

Allfive studies associated educational actions or materials with
PFMT [27-31]. The educational actions consisted of health educa-
tion focused on the PFM [27], explanation about the PFMT [28], an
education book and instructions on urination [29], or a DVD with
biomechanical models that explain anatomy and the PFM contrac-
tion [30,31]. In addition, one study associated the PFMT with blad-
der training and urinary urgency control, to be used when applica-
ble [29]. This training consisted of a urination schedule that start-
ed every one hour and went on to every two hours. Regarding the
control of voiding urgency, the participants were taught to perform
three-second CVM to suppress urgency.

All studies applied PFMT protocol at home [27-31], two stud-
ies applied supervised PFMT [29,31] and one associated the home
environment with the athletes’ training location in the protocol
[28]. One study held meetings with participants every 15 days,

> Table 3 Main results of urinary incontinence (Ul) symptoms of the five studies included in the review.

Outcome Author|year Intra and|or intergroup analysis
Frequency of urine | DA ROZA et al., 2012 PFMT: P1 mean 1.6 (SD 1.5); P2 mean 0.1 (SD 0.4)*
loss FERREIRA et al., 2014# PFMT?2: mean -0.3 (SD 0.50)* vs control group: mean -0.1 (SD 0.44)

SHERMAN; DAVIS; WONG,

PFMT without biofeedback: P1 mean 15.72 (SD 10.71); P2 mean 5.25 (SD 7.24)* vs PFMT with
1997 biofeedback: P1 mean 7.27 (SD 7.44); P2 mean 2.90 (SD 6.53)*

Amount of urine DA ROZA et al., 2012

PFMT: P1 mean 2.6 (SD 1.5); P2 mean 0.3 (SD 0.8)*

loss FERREIRA et al., 2014*

PFMT?: mean -2.0 (SD 1.28)* vs control group: mean -0.2 (SD 0.41)

PIRES et al., 2020*
P22.00 (SD 1.67)

PFMT: P1 mean 2.71 (SD 2.14); P2 mean 1.29 (SD 1.70)* vs group control: P1 mean 1.83 (SD 2.40);

SOUSA et al., 2015

PFMT with supervision: P1 mean 1.34 (SD 0.4); P2 mean 0.93 (SD 0.3)%vs PFMT without supervision:
P1 mean 1.08 (SD 0.1); P2 mean 1.07 (SD 0.2)

Enuresis episodes | SHERMAN; DAVIS; WONG,

PFMT without biofeedback: P1 mean 1.19 (SD 1.28); P2 mean 0.25 (SD 0.45)* vs PFMT with
1997 biofeedback: P1 mean 0.65 (SD 0.94); P2 mean 0.26 (SD 0.54)*

intervention; PFMT: pelvic floor muscle training.

# Statistically significant difference between groups (p<0.05); * Statistically significant difference within groups (p<0.05); * Statistically significant
difference within groups (p=0.05); SD: standard deviation; 2 Mean and SD of the variation (final-initial) of the values; P1: pre-intervention; P2: post-
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> Table 4 Main results of pelvic floor muscle (PFM) function and quality of life (QoL) of the three studies included in the review.

Outcome

Author|year

Intra and/or intergroup analysis

PFM function - manometry

DA ROZA et al., 2012

PFMT: P1 mean 73.4 (SD 24.9); P2 mean 89.8 (SD 19.1)*

(MVC, cmH,0)

PIRES et al., 2020#

PFMT: P1 mean 60.80 (SD 19.72); P2 mean 78.75 (SD 18.36)* vs control group: P1 mean 55.68
(SD 29.12); P2 55.13 (SD 30.97)

SOUSA et al., 2015

PFMT with supervision: P1 mean 34.61 (SD 0.5); P2 mean 54.59 (SD 11.2) vs PFMT without
supervision: P1 mean 41.23 (SD 0.0); P2 mean 48.23 (SD 0.0)

PFM function - manometry

DA ROZA et al., 2012

PFMT: P1 mean 38.4 (SD 15.7); P2 mean 55.8 (SD 9.0)*

(VRP, cmH,0)

PIRES et al., 2020

PFMT: P1 mean 17.33 (SD 7.74); P2 mean 12.31 (SD 3.70) vs control group: P1 mean 16.18 (SD
15.71); P2 13.67 (SD 8.00)

PFM function - vaginal
palpation (modified Oxford
Scale)

SOUSA et al., 2015

PFMT with supervision: P1 mean 3.50 (SD 0.7); P2 mean 4.50 (SD 0.7) vs PFMT without
supervision: P1 mean 4.00 (SD 0.0); P2 mean 4.00 (SD 0.0)

PFM function - question-
naire (Broome Self-efficacy
Scale)

SOUSA et al., 2015

Score A=PFMT with supervision: P1 mean 46.25 (SD 48.1); P2 mean 75.71 (SD 17.9) vs PFMT
without supervision: P1 mean 61.90 (SD 45.0); P2 mean 71.43 (SD 25.1)

Score B=PFMT with supervision: P1 mean 69.45 (SD 17.5); P2 mean 75.00 (SD 12.5) vs PFMT
without supervision: P1 mean 71.48 (SD 17.2); P2 mean 65.93 (SD 25.7)

Total score =PFMT with supervision: P1 mean 57.85 (SD 32.2); P2 mean 75.36 (SD 15.0) vs PFMT
without supervision: P1 mean 66.69 (SD 30.5); P2 mean 68.68 (SD 25.2)

Quality of life

PIRES et al., 2020

Global score (KHQ)=PFMT: 6.35 (5.19) vs control group: 8.80 (4.62)

Personal limitations and daily life (KHQ)=PFMT: 17.86 (14.17) vs control group: 24.31 (12.20)

Emotions and personal relationships (KHQ)=PFMT: 1.19 (2.03) vs control group: 2.08 (3.49)

Urinary symptoms (KHQ) =PFMT: 0.00 (0.00) vs control group: 0.00 (0.00)

Symptom Severity Scale (KHQ)=PFMT: 6.93 (5.16) vs control group: 6.06 (3.32)

General perceptions of health (KHQ)=PFMT: 7.14 (12.20) vs control group: 8.33 (12.91)

Impact of incontinence (KHQ)=PFMT: 19.05 (17.82) vs control group:16.67 (27.89)

SOUSA et al., 2015

CONTILIFE total score =PFMT with supervision: P1 mean 9.45 (SD 1.0); P2 mean 9.79 (SD 0.4) vs
PFMT without supervision: P1 mean 9.26 (SD 1.2); P2 mean 9.45 (SD 0.9)

SOUSA et al., 2015

CONTILIFE question 28 =PFMT with supervision: P1 mean 1.50 (SD 0.6); P2 mean 1.30 (SD 0.6)
vs PFMT without supervision: P1 mean 1.30 (SD 0.6); P2 mean 1.67 (SD 1.2)

# Statistically significant difference between groups (p<0.05); * Statistically significant difference within groups (p<0.05); CONTILIFE: Questionnaire
d’évaluation de la Qualité de Vie liée a I'incontinence urinaire de la femme; KHQ: King’s Health Questionnaire; MVC: maximum voluntary contraction;

P1: pre-intervention; P2: post-intervention; PFM: pelvic floor muscles; SD: standard deviation; VRP: vaginal resting pressure.

> Table 5 Risk Of Bias In Non-randomized Studies - of Interventions (ROBINS-I) scores of the two non-randomized intervention studies.

Con- Selection of | Classification Deviations from Missing | Measure- Selection of General
founding participants | of interven- intended data ment of the reported
tions interventions outcomes result
DA ROZA et al., 2012 Moderate Low Serious Moderate Low Serious Serious Serious
SOUSA et al., 2015 Moderate Low Critical Moderate Low Serious Serious Critical

Low risk: comparable to a well-executed randomized trial; Moderate risk: valid for a non-randomized trial but cannot be considered comparable to a
well-performed randomized trial; Serious risk: has some major problems; Critical risk: too problematic in this domain to provide any useful evidence
on the effects of the intervention; Overall risk of bias: equal to the most severe level of bias found in any domain.

where the physiotherapist showed the new exercises for the next
step [30]. To assess the participants’ progress and adherence to the
home-based treatment, one study requested the completion of an
exercise diary [30] and another performed weekly visits, both at
home and after training [27].

Three studies progressed the PFMT protocol in phases
[28,30,31]. The intensity of the PFMT protocols progressed ac-
cording to the positions adopted, reducing the interval time be-
tween each contraction, increasing the number of repetitions and/
or sustained contraction time.

Discussion

Despite the heterogeneity in the outcome measures used to assess
Ul symptoms, all five studies showed a reduction in the amount
[27-31], and three studies showed a decrease in the frequency of
Ul [27,29,30]in the PFMT group after the intervention. The symp-
toms of urinary urgency and the enuresis episodes were evaluated
in one study, and the authors found a significant decrease in both
groups (PFMT with and without biofeedback) [29].

Regarding the PFM function, two of the five studies [28, 30]
found a significant increase in MVC pre-and-post-PFMT group, and
the first study also demonstrated a significant increase in MVC

402 Fukuda FS et al. Pelvic Floor Muscle Training... Int ] Sports Med 2022; 43: 397-405 | © 2022. Thieme. All rights reserved.

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.



> Table 6 Consensus on Exercise Reporting Template (CERT) scores of the five studies included in the review.

DA ROZA FERREIRA PIRES, SHERMAN; DAVIS; SOUSA
etal., 2012 etal., 2014 etal., 2020 WONG, 1997 etal., 2015

1 Detailed description of exercise equipment (e.g. Y NA N Y N
weights, treadmill, ergometer, etc.)

2 Detailed description of instructor expertise, Y N N Y N
qualifications, and|or training

3 Describe whether exercises are performed individu- Y Y Y Y Y
ally or in a group

4 Describe whether exercises are supervised or Y Y Y Y Y
unsupervised; how they are delivered

5 Detailed description of how adherence to exercise is Y N N N N
measured and reported

6 Detailed description of motivation strategies

7a Detailed description of decision rule(s) for determin-
ing exercise progression

7b Detailed description of how exercise program was Y N Y N N
progressed

8 Detailed description of each exercise to enable N N Y N N
replication

9 Detailed description of any home program compo- N N N Y N
nent

10 Describe any non-exercise components, e.g. N Y N Y Y
education, cognitive behavioral therapy, etc

11 Describe the type and number of adverse events that | N N N N N
occur during exercise

12 Describe the setting in which the exercises are Y Y Y Y Y
performed

13 Detailed description of exercise intervention, e.g. N Y Y Y N
reps, sets, sessions

14a Describe whether the exercises are generic (one size Y Y Y Y Y
fits all) or tailored

14b Detailed description of how exercises are tailored to N N N N N
the individual

15 Describe the decision rule for determining the starting | N N N N N
level, e. g. beginner, intermediate, advanced, etc

16a Describe how adherence or fidelity to the interven- N N N N N
tion is assessed|measured

16b Describe the extent to which the intervention was N N N N N
delivered as planned

N: no; NA: not applicable; Y: yes.

when compared with the control group [28]. The same two stud-
ies assessed the VRP, and one found a significant VRP increase in
the PFMT group [30]. Indeed, several studies with women of the
general population demonstrated an increase of the PFM maximal
strength after PFMT [32-34]. It is known that a strong pelvic floor
positioned at an optimal level within the pelvis can be a crucial fac-
torin counteracting the increases in IAP that occur during high-im-
pact activities [13]. The rationale for using the PFMT is that en-
hanced by hypertrophy of the muscles which will increase the stiff-
ness of the PFM and connective tissue. Associated to that, Pires et
al. [35] found that the higher the MVC values, the better the QoL
in sportswomen. So, PFMT will enhance the PFM structurally and
also improve the QoL of athletic women.

Studies in the literature demonstrated [11, 36, 37] significantly
worse QoL in incontinent women who practice high-impact sports.
Pires et al. [38] found that women who practice high-impact sports
had a greater impact on the QoL than those who practice low-im-
pact ones. Dakic et al. [39] also demonstrated that women with
symptoms of PFM disorders in high-impact sports are the mostin-
terrupted exercise (42 %) when compared to women engaged in
low-impact sports (21 %). These results may be related to the fact
that athletes consider that Ul has implications for their sports per-
formance. They end up using strategies to hide urine loss and omit
the symptoms of this dysfunction to health professionals, impact-
ing their QoL [40]. Curiously, the two studies that assessed the QoL
[28,31], demonstrated a high QoL among the incontinent women
pre and post-intervention. These results can be explained due to
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the women report their bladder problem as little affect their exer-
cise [28], or due to the little amount of Ul [31]. In addition, a sys-
tematic review [41] demonstrated that physical activity practition-
ers generally have a better perception of QolL.

The studies included feature a variety of study designs, PFMT
protocols, comparison groups, and outcome measures. The CERT
score ranged from 5 to 9, which represents that most RCTs were
described in insufficient detail to allow their optimal translation
into clinical practice. In our review, the period of the PFMT inter-
vention ranges from eight to 16 weeks. Garcia-Sanchez et al. [42]
in their meta-analysis, found that six to 12 weeks or = 24 sessions
are ideal to achieve an decrease in urine loss because there is an
improvement in muscle tone and automatic motor control of PFM.
All studies included in this review were carried out at home and
some characteristics of the PFMT protocol were not described, such
as the duration and/or weekly frequency of sessions, number of se-
ries and repetitions, contraction and relaxation time, and adopted
positions. The absence of this information makes it difficult to rep-
licate the protocol and discuss whether the characteristics of the
training are adequate or insufficient to improve the Ul symptoms
in female athletes.

Among the studies included, only one added an adjuvant treat-
ment to PFMT [29]. This study used biofeedback and found signifi-
cantimprovementin the group that associated PFMT with biofeed-
back in Ul symptoms (frequency and amount of Ul, enuresis epi-
sodes, and degree of urinary urgency). A recent systematic review
[42] demonstrated greater effectiveness in SUI treatment when
using biofeedback, and they recommend applying PFMT with bio-
feedback or accessories to treat SUI.

This systematic review has some limitations, the first being that
the studies selected for review had different study designs, where
three are RCTs, and two are non-RCTs. In addition, some PFMT in-
formation (number of repetitions, contraction and interval time,
exercises performed, use of accessories, among others) are not de-
scribed in the methodology of the included articles, making it dif-
ficult to properly replicate the PFMT protocol and verify the real ef-
fect in Ul symptoms in these women. Also, only five studies were
included, the results of this study should be interpreted with cau-
tion. There is a need to carry out more studies in this area, to clar-
ify the best way to apply the PFMT in incontinent women who prac-
tice high-impact sports.

Conclusion

PFMT can significantly reduce Ul symptoms and the frequency and
amount of Ul, and improve the PFM function in female athletes.
The urinary urgency and enuresis episodes can also be significant-
ly reduced with PFMT associated or not with biofeedback. At the
end of the PFMT, the MVC and the VRP were significantly increase
in these women, however, the function of the PFM assessed by pal-
pation or questionnaire did not improve. Despite evidence show-
ing that Ul symptoms can negatively impact the QoL of female ath-
letes, two studies assessed the QoL and they demonstrated that Ul
does not affect their lives. There is still a need for RCTs with high
methodological quality that investigate the effect of PFMT in
women who practiced high-impact sports.
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